Based on the spectral statistics obtained in numerical simulations on three dimensional disordered systems within the tight-binding approximation, a new superuniversal scaling relation is discovered that is independent from the initial (orthogonal, unitary or symplectic) symmetry of the system. This relation shows a strong evidence for the one-parameter scaling existing for such a second order phase transition. It also gives a nontrivial hint on how the symmetry parameter β enters into one-parameter scaling.
The study of critical phenomena is an important subject because of the rich variety of systems exhibiting a second order phase transition [1] . By second order transition we mean a continuous transition between two regimes with the length of the correlations diverging at the transition point. The description of such phenomenon leads to the introduction of very important concepts such as scaling, renomalization group and universality classes. They all in fact reflect that the phase transition does not depend on the details of the system but only on some general symmetries as well as on the dimension of the system. A direct consequence is that different systems with different Hamiltonians share the same critical exponents describing the singularity of the phase transition because the general symmetry underlying these systems is the same and therefore belong to the same universality class.
Other features, on the other hand, may be in common for different universality classes leaving the possibility to derive simple relations between these classes. Such 'feature' is scaling that is exploited in order to derive the position of the critical point and the value of the critical exponent. The existence of scaling is a common 'feature', however, the scaling function may be different for the different universality classes.
In this Letter we present a one-parameter scaling relation that is independent of the universality classes. We derived this relation based on the spectral statistics of a three dimensional (3D) disordered system with additional degrees of freedom, e.g. strong magnetic field, spin-orbit scattering. The choice of this system comes from the realization that it exhibits a metal-insulator transition (MIT), in the thermodynamic limit, as a function of the disorder [2] . It is generally assumed [2] that the critical behavior at the MIT can be cast into three different universality classes according to the symmetry of the system: orthogonal (with time reversal symmetry, O(N)), unitary (without time reversal symmetry, e.g. with a magnetic field, U(N)) and symplectic (with spin orbit-coupling, Sp(N)). One then expects different critical exponents related to the MIT for the three different universality classes.
Surprisingly, in spite of the apparent change of universality class, the same value of the critical exponent has been found, numerically, with and without a magnetic field [3, 4] as well as with spin-orbit coupling [5, 6] . Moreover, Ohtsuki et al. recently showed [7] that the anomalous diffusion and the fractal dimension D(2) is the same for O(N), U(N) or Sp(N) at the MIT in agreement with these results. It was recently proposed [6, 8, 9 ] that a natural way to understand [3] [4] [5] [6] would be that the universality class of the system is determined by the symmetry of the system at the critical point. Hence, the previous results [3] [4] [5] [6] The MIT being a transition between a chaotic (metallic regime) and a non-chaotic system (insulating regime) [12, 13] , a convenient way to study this problem is to resort to random matrix theory (RMT) and energy level statistics (ELS). In RMT the statistics of the energy spectrum are generally described by three different ensembles, Gaussian orthogonal (GOE), unitary (GUE) and symplectic (GSE) ensemble depending upon the symmetries mentioned above. Recently it has been shown [5, 6, 8, 9, [14] [15] [16] that beside the two expected statistics, namely the GOE, GUE or GSE for the metallic regime and the Poisson ensemble (PE) for the insulating regime, a third statistics, called the critical ensemble (CE), occurs only exactly at the critical point. The change of the statistics with the disorder indicates that the disorder can, indeed, modify the symmetry of the system. In order to investigate the MIT we consider the following tight-binding Hamiltonian [2] 
where the sites n are distributed regularly in 3D space, e.g. on a simple cubic lattice.
Only interactions with the nearest neighbours are considered. θ n,m is a scalar related to the magnetic field [9] and θ n,m is a 2 × 2 matrix [6] . The site energy ǫ n is described by a stochastic variable. In the present investigation we use a box distribution with variance W 2 /12. W represents the disorder and that is the critical parameter.
Based on the above Hamiltonian, the MIT is studied by the ELS method, i.e. via the fluctuations of the energy spectrum [6] . Starting from Eq. (1) the energy spectrum was computed by means of the Lanczos algorithm for systems of size L × L × L with L = 13, 15, 17, 19 and 21 and W ranging from 3 to 100 averaging over different realizations of the disorder. After unfolding the spectra obtained, the fluctuations can be appropriately described by means of the spacing distribution P (s) [12] . P (s) measures the level repulsion, it is normalised as is its first moment, µ 1 = s = 1.
In order to characterize the shape of P (s) first we calculate shape descriptive parameters that continuously change as external parameters, e.g. system size L or disorder W changes:
and
where µ 2 = s 2 is the second moment of P (s), while µ S = − s ln s . These quantities were first introduced to describe the spatial-localization properties of general lattice distributions [17] and then used for the shape analysis of P (s) around the MIT [18] . It is interesting to note that in contrast to previous methods using only a part of the information contained in P (s) [14, 15] we consider here the entire distribution obtained numerically. Parameter q is a well-know quantity in probability theory that describes the peakedness of a distribution function. For P (s) = δ(s − 1) for example q = 1. S str is called structural entropy for reasons described elsewhere [17] .
In order to describe the different universality classes within the same method we perform a linear rescaling as
where P refers to the values obtained in the case of the PE and W to the ones obtained for the Wigner-surmise representing the GOE, GUE or GSE respectively. Their values are listed in Table I Furthermore, in Eq. (4b) it is more natural to use − ln(q) instead of q since, similarly to S str , it is connected to differences of Rényi-entropies [19] . This rescaling, as will be shown later, and with spin-orbit coupling (β = 4). We can see that the data depend on the size of the system except at the critical point W c where P (s) is scale invariant. This is due to the fact that the MIT is a second order transition and that finite-size scaling laws apply close to the transition [21] . These properties were already used with success to describe the MIT [14, 15, 22] . In particular it was shown that such quantities have a finite size scaling behavior and can be written as
with ξ ∞ (W ) ∼ |W −W c | −ν , the correlation length and ν the critical exponent. f (x) and g(x)
are universal functions in the sense that they do not depend on the details of the systems just on the general symmetries and therefore directly reflect the universality class of the system. From Eq. (5) we can see that, because of the scaling behavior of q(L, W ) and S str (L, W ), if we plot S str as a function of q we can see the similarities and also the differences between the universality classes.
Indeed Fig. 4 shows clear differences between the orthogonal, unitary and symplectic cases although all the data fall onto special curves irrespective of W and L for each cases.
This figure allows us to determine the scaling relations for β = 1, 2 and 4 without having to derive f (L/ξ ∞ ), g(L/ξ ∞ ) and ξ ∞ (W ) which are not easy to obtain numerically due to their singularities at the critical point. Now using the rescaling defined above in Eqs. (4) we plotS(L, Some preliminary results [23] seem to indicate that the data for β = 2 in 2D scale onto a different curve but more work need to be done for that case.
In Fig. 5 a simple parabolic fit is also given with the constraint ofS = 0(1) atQ = 0(1):
There is a possibility to deduce the β dependence of the f (x) and g(x) functions in Eq. (5). The rescaling (4) is in fact connected to a special convolution of distribution functions from different origin [24] . One of them is the RMT limit represented by the Wigner-surmise and the other one is the distribution that describes the transition from the RMT to the Poisson limit
P x,β (s) is the spacing distribution for different symmetry classes parametrized with x, P W stands for the Wigner-surmise. Fig. 5 shows the behavior of P x (s) appearing in Eq. (6) [24] .
In conclusion we have presented evidence for a new super-scaling relation characterizing the MIT in 3D disordered systems with different additional degrees of freedom, i.e. in different universality classes. Such relation gives a hint for the derivation to the symmetry dependence of the scaling function. This result is complementary to the fact that the critical exponent ν obtained numerically in the three cases is the same [3] [4] [5] [6] .
We have to note that in some recent experiments providing the same value of the critical exponent [25, 26] , as well as, the absence of influence, at the MIT, of the magnetic field [26, 27] and the spin-orbit coupling [25] show the possibility that the super-scaling relation presented in this Letter could be verified experimentally. In that case further numerical and experimental work could clarify the unclear situation about the MIT in 3D.
The method presented in this Letter can be useful in the analysis of other phase transitions, as well. Izrailev [20] . The RMT and Poisson distributions appear as solid circles using the values of Table   I . 
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